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Research Paper - Foods and Nutrition 


_ Effect of Pesticide ‘Companion’ on the Nutritional 
Yur“ Composition and Certain Metabolically Important 
‘49 Enzymes of Whole Green Gram at the Early Stages 
or Germination 





Zz *Dr. YAMINI CHATURVEDI 


i 





AON MINION ICON OMNI GIE NE Cem ellis 


ABSTRACT 


Investigations were carried out to see the effect of pesticide 
‘companion’ on the proximal composition and enzyme namely amylase, GOT and GPT 
of whole green gram in the early stages of germination. The findings revealed that the 
pesticides increase the enzyme activity in the early stages of germination and thus 
increase the metabolic rate. The Vitamin-C content was also enhanced with the use of 
pesticide, but there was a decrease in the proximal composition of the gram when 
treated with pesticide. 


Nowadays, there 1s a drastic increase in the use 
of pesticides in the agricultural farms to keep away pests and 
other micro-organisms which destroy the plant and thereby 


Key words : 


Pesticide,companion, decrease the yield of crop. Areport by the ICMR shows that 
germination,enzyme, 51% of food is contaminated with pesticides, out of which 20% 
nutritional have levels of pesticides, exceeding the maximum tolerance 
composition, limits. These pesticides posta threat to the human health. Apart 
metabolic activity. from otherdreadful side effects, pesticides also attack ourimmune 


system, cause cancers, hormonal disruptions and other 
degenerative diseases and are counted as acause forincreasing 
instances of infertility (Caffarelli et. al. 1999). 

Besides, chemicals which are released into the 
environment may havea variety of dreadful ecological effects. 
These effects can be global or local, temporary or permanent. 
The most serious effects involve loss in production, changes in 
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nutrientcycling and losses of valuables species (Guallar et.al. 1999). These ecological losses, in turn, 
prove economical, aesthetical and socially important (Monga 2001). 

The pesticides have an effect on nutritional composition of food as well as their 
metabolic rate andeven enzyme activity of foods. The present study, therefore, was undertaken to 
see the effect of pesticides on the nutritional composition and on some metabolically activeenzymes 
of pulses atearly stages of germination. 

The green gram whole was distributed into two groups — one was treated with 
pesticide and other was the control. The proximal composition of both the samples was investigated 
which included moisture, ash, fat, fiber, crude protein, available carbohydrates, and vitamin C. 

The enzymes related to nitrogen metabolism namely GOT, GPT and amylase of 
carbohydrate metabolism were also studied. 


Materials and Methods 


Green gram whole (phaseolus aureus roxb) was purchased from the local market of Jaipur. 
Pesticide : ‘Companion’ pesticide was used for the study because itis commonly used for 
cereals and pulses. The chemical composition of the ‘companion’ 1s as follows: 


Carbendazim Technical (98% Pure) 12.25% W/W 
Mancozeb (85% Pure) 74.12 W/W 
Sodium Salt of Alkyl Aryl Sulfonate 2.00% W/W 


Sodium Salt of Alkyl Naphthyl Sulfonate 2.00% W/W 
Kaslin (inert filter) 9.63% W/W 





Method 


Two groups of sample of green gram whole were taken. One group of sample was 
not treated with pesticide and was named as the CONTROL GROUP. 

The other group which was treated with pesticide ‘companion’ was namedas the 
EXPERIMENTALGROUP. Nutrient content of both CONTROLand EXPERIMENTAL groups 
were estimated at the following stages : 

(a) Steeping for 8 hrs. 
(b) Germination for 12, 24, 36, 48 hrs. 
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The following parameters were taken for the study: 

1. Proximal composition : 

¢ Moisture | 

@ Ash 

Crude Protein (Nx6.25) Raghuramaluet.al. (1983) 
@ Fat 

¢ Fibre Content 

¢ Calculated Carbohydrate 


Z. Vitamin C : Raghuramalu et.al. (1983) 


3. Enzymes: 

¢GOT Reitman and Frankel (1957) 
GPT Reitman and Frankel (1957) 

¢ Amylase Street and Close Method (1956) 


Statistical Analysis 
All the readings were taken twice and their mean values were recorded. 
Results and Discussion 


Theresults of the proximal composition revealed that there was adecreasein almost 
all nutrients in the experimental group exceptash in which there was decrease 1n some stages while 
increase in the other. The Table I shows (SEE TABLE-D that the fat content was affected by the 
pesticide ‘companion’ where it reduced 5-6% compared to the control group. 

The maximum decrease was observed in 24h of germination. With advanced 
germination, fibre content showed a marked increase. Akpapunam and Achinewhu (1984) also 
reported an increase of 13.04% and 21.73% in the fibre content of cowpea in 24 and 48h of 
germination respectively. The pesticide ‘companion’, on the contrary, reduced the fibre content in 
different stages of germination with amaximum decrease after 36h. 

Although the decrease in the fibre content of experimental sample was not so 
significant but it shows that alongwith other harmful effects the pesticide also has an effect on the 
nutritive value of food. Available carbohydrates were also affected by the pesticide and maximum 
reduction of 4 and 8% was observed after 36h of germination. 

Germination for24h was beneficial for vitamin C content which increased considerably 
but then a decline was seen on further germination. Fordham et. al. (1975) proved that vitamin C 
content increases upto a certain period, thereafter it declines following further germination. 
Experimental group, interestingly, showed maximum increase at the state of 36h of germination. 

Table 2 shows (SEE TABLE-ID) the enzyme activity following germination. The 
amylase activity in both control and experimental groups increased significantly. Bednakshi et. al. 
(1985) reported higher amylase activity due to germination of beans. The enzyme amylase is 
responsible for degrading starch into reducing dextrin and smaller saccharides (Nagar, 1994). 
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During seed germination more energy 1s required by the seed whichis given by simple sugars (Saini, 
1998). Amylase activity, therefore, plays significantrole during seed germination (Doesthale, 1982). 

Maximum activity was seen at 36h of germinationi.e. 93.6% higher than that of the steeping 
stage in the control group. Whereas, Pesticide ‘companion’ increased the metabolic activity because 
in experimental group, where maximum activity was seen at 24h germination. GOT and GPT 
enzymes are responsible for nitrogen metabolism. Both the enzymes were found to be more active 
in experimental group of seeds which showed the increased rate of metabolism due to the pesticide 
‘companion’. This higher metabolism results in increased yield of crop. 

Onthe basis of the results of the study, it may be concluded that the use of pesticides increase 
the yield of crop byincreasing the metabolicrate in the initial stage of germination. This higher yield 
appeals the farmers since they get more profit but unfortunately with increased use of pesticides in 
food, the consumer 1s cheated. On one hand they don’t get sufficient nutrients from the food and on 
the other they are inheriting many dreadful and fatal diseases which cause irrepairable losses to the 
human body. 

So, the time has come to take some strict action to fight against this curse to the mankind. 
The most prominent way 1s the adoption of the ancestral techniques to grow the crops, which today 
is knownas ‘organic farming’. This way wecan protect our future generations from this ‘slow poison’ 
which we have already consumed in large amounts. 


Table 1 : Proximal Composition and Vitamin-C content of Two Groups 


i . Available 
Moisture g/100g Ash ¢/100g Fat 2/100g Fibre g/100g Carbohydrate 
Treatment 


| Germinated for 4h for 24h pag 19 ai 21 | 24. 2491 2406 6) 461 4. 436° 1658 58 1648 48 303 3 | 59. 59.01, 
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Table 2 : Amylase, GPT, GOT enzyme activities of green gram whole of two groups at 
different stages of treatment 


Amylase Activity GPT Activity GOT 
(Street) (K .A.) A ctivity 
T t t Close Unit/M lI. of U nits/M lL. of (K .A.) 
ff re homogenate Hom ogenate U nits/M 1. of 
Homogenate 
Germinate 707.8 872.3 187.5 240.2 
d for 12h 
Germinate 803 993.2 305.5 393.2 
d for 24h 
Germinate 879.2 1060.2 423.7 503.2 
d for 36h 
Germinate 784 943.3 297.6 384.3 
d for 48h 





ape 
ae 
ae 
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